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Abstract of JP2003323352 

PROBLEM TO BE SOLVED: To realize an 
efficient and quick defect substitution method 
in a nonvolatile memory and a volatile memory 
including a defective area. 
SOLUTION: The nonvolatile or volatile 
memory, which mounts thereon a memory cell 
for recording values, a function of recording 
and managing a defect status included in the 
memory cell, and a function of interfacing the 
function with a host system, has a means for 
partitioning the memory cell into a plurality of 
areas and managing defects separately in 
each area, a means for referring to the 
management information to access a 
substitute for a defective area upon access by 
the host system, and a means for using the 
means to make the memory cell including 
defects apparently indefectible to the host 
system. 
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^Wr^^^VS^o 30 

Mo 

tijie^atanil^A^^n ^"7 V zTjiiz-'ry^ ty-'r 
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2 

®Sco^-/ay7v7;l/->-';ryitT®a^t7i/\ ^© 

xttsistto ^ * y -byi/gp t . Bijis^ ^ y -b^i/gpi&ta 
•r 5 fc asp ^1 ^ fc y swc fci/^T . 

mE.mmmi.. Hul2tagPX«Mi2f-^©M*'ttiU 

■oxh^m^r^ 8 ti2«cD;<^ y gMo 

[fl*5 1 1 ] tui2;<* y ■b;l/gBii. fi}|2-byp<> 
teT- BufEr- ^ tSlt t Buf2^^^ t mm^m^ 

t^tcibcD'smwmm^^tsmMm s fci2«©p<* y 

[11*51 2] fijIEtagPti, SKp^^rygHceKi^ 
ffi<7)Jfl6tt^*yic. HijH2-try;(>' h^ffiT'SijIBf 
-^'^llf t Mf2f^tSS«5 (DMBM^^^tytaif 

11*58 fcfBe<7);(tym 

Cfl*5l 3] WIBtagPtts HUlB/fsXh>'XrA*^P. 
©S^lcfSCT. B3iEtaiff«J&ffll^TS9Er-^^lgf 

mtzmtmi 2tiB«©;<*ym 
[si*5 1 4 ] tuiBtagPfi. BijHagaiifs^ffli.>T. 

^ y •b;l/g|5®»a7 H bX'V^^tS^^S I 2 tEtc 

©p<€yg«o 

[11*51 5] mmmmt. sHET-^mmmE^ 

f2T-^tHScA^6^^^tb2nfcHui2T-^©^M^tiJ 
bfc^^fc. S(ifB-bi^^yh#ffiT'MaBtaif«^M»f 

tzmmi 2{ciBicDp{tym 

[5§aS©i¥lffl^lttB^] 

[000 1] 

^^^Him^mm^^mm l/c y tfc^^T. ft 
^tt*^'iSi< Aofijji-esm^^ry v-xr A(D@gfci 

[0002] 

[St*©Sfi] p<*ySWc*3i/^T. rtascD^ty-tr;!/ 
'\(D7^-trX*ffi*^lS[A^ h^-Si:J6iiLfc7'D7. 



3 

^n?. %tat sfc46t, #^2000-1 miwmicmw. 
x-?7M«±co7D7^'%7^'-b;^-r§<:tT% ^af^ lo 

[0 0 0 3] tfc. #M¥6-124596^1^^tfaicO<}:^ 

f-^M«±©§:/D7^ttia7F^xtisa7 

^^EgSL<:(7)M7 FUXfciia7 FUX^«/S{>flt 

WHU{CuCDi^a7 FbXtcfJfjaTe.tlTI/^/cW 

7 F uxtm-r^s fxn 7 ^'rt® ifi^^T-^ ti^g-r 

«o 20 
[0004] 

mM«<o7^'-bx^. m:^^7mi^t(DMmmm 

S7n7^^-SLTX-?7ffi«(cft^-r^/ci6. 

[0 0 0 5] -£^lc±m^^tkWmi. ^S:/o 7 
l«^iai^fclBlr«*Wfc^4bfc^^T'fe. a^^« 30 

^T-^:/a 7 ^izm^mmr f ux i:iia7 f ux 

©^fSfvttttf ?8*^^^S^c S fc J6. T- t 
taiflS*mic;&5„ i:(DfcJ67^'-tX^F^/)^ji<^ 

0. ;*:^^tafS)i*^'i!'St:&^o 

[0 0 0 6] ifmmm^t. mnwrn-trnm^m 
taifffii*muTfe. mm.izm^ 40 

7 ^-tX^HCffiT^OTMieS:^ t 'J ^B^^^r 

So 

[0 0 0 7] imnmmm^i. mnmmzmfi\%: 

11^© 7 ^ -t xag t ^ SI/ ^ 

[0 0 0 8] *^B^©giJ®@W«> r-^<DtgSStji 
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[0009] 

feme. ^I7n7^^ttyp<^'Jg«tefc'i/^T. 

[0010] mmmmmi^t^tzmc. ^-t 

f :^yy(n>f»^m'7'^"j F{ta*'!||Li/^^-ty^ 
> F ©^nf nor-^ 7n 7 i'^ S t toTtaf § /c 

mmmmcmt^t. ;e-7-b7Fa{c^jS-r§Huffit 

p{yFiDO:i-7-b7 Fa©-r-^7P7^'\»jA£rF*3§ 

■b-yp<i^Fn+ii©^7-b7 Fatafe?,T-^7D7i' 
^ia»t?)-r?.?gi:. •tr^^>Fin©^7-tr7 Fa©f 
-^f\n^yj;(Dm<r)m^lhLmvm. :t7-b7Fa 
®tatfffi«Mn^ffll/^T> ■t^V>Fn+iDC0;t7-b7 F 
a(Dr-^7n 7 ^'©l^g^M^ffi-r^glfc^Kttfco 
[00 1 1] 

[0 0 1 2] 0 Hi. ^9^imT-mwm.(r)mtmm 
mx$>^o y'7yy:2./^v 1 ooa^^BMSffl-T'S 

XrAl 2 0(i77 7>'a;<^U 1 0 0'\7i'-bX-r?i 
gg^r^-To 777i^aP<tU 1 0 0«. 0/T®lfc, 
7 7 7 i/a 'J -b;)/! 1 3 'VT- ^M^-T -5 „ C © 7 
^7>'a;<*U-b;H ] 3 a. at. 1I!(/KF^-S 
i:a6fcLfc7n7i7i:i/^9#f4Tm Wr^^. m 
aiL*^tTton^o 7n7^tca. IE^tjgfflRltgSfi7 

7^*^#lt-r?io 77 7>'a;<^'J-b;H 

1 3*l^M«El08tf^t^i|?109©2a«(Dti«tC^tt 
Ttat^o a#^lgEtt. 4-vXF->XTA©T-:5f^^ 
#t^o Sfcs {tttgiSttimS|l|?rt©^I7D7^% 

ft2y^:^nmt>-^rcm^^^)iyht^mb. ^ 
V F sa^snt 1 UTS 

do 

[00 13] ^•tU^a7FUXl 02(3:. 7yyi/j. 

'J •tr;H13(D^feaB*^6lii^C7"D 7 ^'tfijf) STP)ti 
?>7FbXT-fe?,„ :t7-b7 Fl01tt#-t^7(>F©ft 
H?:0i:tTSiJ!?aT5.n-§7FUXT\ ^•b^;'<>F 
©$tsi*^P)(7);i-7-b7 Ffil^/T^to 
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[0 0 14] mnmm(Dr-'^^^>^yhtixm 

[0 0 15] ^Itar-7;H 1 4tt. ^^p^yh!^ 

taH^l 1 1 i: bT^^tar-:/;H 1 A-\mt. 
[0 0 16] •by;><yhtS1fffii^£Dxyh>jii7tt. 

xii2{i. coxy h 'J tj^is-r «::^p 7 'J'^M^tt 

(f. R#-byp<yh0©^ai7D7^tts r-^J-by;< 
yhO|^©t7-b7 h20^S7D-y^'^{t#-r«/c: 20 

i6. ^fi^ar-7;Hl4rt<D-t^;>(y hOMtllB^^t 
Bixy h ')(D'm7iMW FbXt0002h*^IEg2n 

So mn. ^7-tr7 HOI tip^tutiar Kbxtit 

[0 0 17] ±K«fi)c077 7i/a.;(*U 1 OOtt. 7 
FbX^SISaa 1 0 7 *:n-tT> /^X F v-Xx A 1 2 0 30 

Firoa/FbXl 2 His 777i^aP<tU 1 0 OF^© 
'Jfta7 FbX 1 0 2 tm-r^JbV 7 FUX^^ 

jaai 0 7f<:<tf), ^^fti^'j ^mm^^^tcibs * 

X FS 5§ 1 2 3 ■eti^f|iiA^I7a 7 ^TW^nSo 
[0 0 18] 02ttC(?)7FU'X^^Mai 0 7©r^tn 

^/T^-r7D-^+- FT'*?io 
[0 0 19] /^XF-yXrAl 2 0*^75 7^3. 'J 

10 0^. 7^'-tx^^j^xFiia7Fi^x^i{i-r5 

(XT7y'201)« 777i^a;<'t'J 1 OOa^XFia 40 

7 FbX{cJtt5-r51^t|iiP*i)©T-^-byp<y F 
7-t7 Ffi^ltltS {T.T-j'flOl) o cm\ktL 
xmXiis *X Flia7 F bX^-Spt t 'J wa7 F UX t 

-^-tWf&bTi/^S/ci6. p{-t'Jtia7FUXi:r- 
^^-bi-'^y FStf^7-b7 F©lf^^fiJffl-r?,;^S*^-% 

■bi^p(yFto-b^7tyFtaiflSi^*^^> 7^'-izx-rs 

>j- 7 -t? 7 F ti^m^m nxh ^ri\,--h-^imt ^{t^t-j 
^203. xr7/204)o mmtnx\^'^^^ii. n 
i^t^m-t^:^yvnmi&-:rx2'y^m%tu'x so 
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T7/206)„ ss^nTi/^^i/^i^tt. f-^-tr^p<y 

F P^^mT'D 7 ^^^%t^ (XT 7 7°205) 7'7 7 

1 0 0A^fgStfc7O7^tMtTJ^XFyx 
tAI 2O*^7^H2X%fT'9(207)o i:^±<Dffla^ff9 

c t x\ t^x F yxr A 1 2 0 {is 75 7 y a ^ -t U 1 
0 0*Jif«Wt^t7n7 y i: 

[0 0 2 0] mmxii. ±m^mwmicm. * 

X FyXrA 1 2 0*^e.<D?^£»tjA**^^i(t-Sfci6 

[0 0 2 1] f-^-b^'?^yh(D^7V'y^lc^ 

t^h^m'st^Htcmm^m^o ^■lt'>x7u-<"j 

y^^taT-7;i/3 0 2*fflittSo i:fl[)T-7/Hi:^ 
H^^fg© 7 5 7 y a ^ ^ y $p|-pfe 7 5 7 y a ^ * 
'Jiffla^P^3 0 0^i:^5l/^T. r-^f-ty;<yF©iB|-;t 
7'fe7 Fcrt{;:-b^;<yFy7F|fci;i^^r-^$ta 
t^o CCr-^tt, $?.-lr^^;<y F©^7-b7 Ft^ 
iS-T'ttT-^A^ S:&?.-by^yF©|l|-;^-7-b7 F 

t#ffi-r?.^^. ^-o-feyp^yFis^DM^^^fgg-rso 

r^^t'^. -Iry^y FN©^7-b7 FntSS^tr-^ 
-ty^y FN+McO:i-7-b7 Fnt^^^Ef?.^^. -b^Jf 

p«yFy7Fi(aMt^«„ t/c. cofia. 

y FCD|s]-;d-7-b7 FtS^JS-rS/cfe. e^Jx.fJ, ;^7-b 
7 Fn©-b^V y F y7 FlSf*^ 1 ^-b^^ y F 

(Dty^y hniDiAm-i:^ ?^y Vj^tnx^^^^c t^^s 

to 

[0 0 2 2] WT. cne,Oli«*iFiJfflLfc?gS»3i5!ji 

[0 0 2 3] 03(DXr77'l«, t>XFyXrA12 

0*^"77 7i/a;^t'J 1 Q 0-\mm^]2,3f.:^n^m(D 
^mx$>^o 5j-sXFyXf Al 2 0*^r-^-b^^;<yF 
10;i-7-fe7 F l<Dr-:5tB©Hif^77 7 ya;<^'J 10 

o^jg/Tts t r-^ B (DW^^^m^ 1 liifiD-rSo c 
t^Mi^aicMtit. 757ya;^t'; 1 ooa. 

1 7 l/^U y ^^tar-T";]/ 3 0 2 f'gtD-bi^X y F -y 7 
#fc 1 ^SrAp^sm ^■b;:^;<yFcD|Bl-:t7-b7 

^^bTl>So C©^*. XT7y3t/TNtJ;9t. ^ 

•bi^^y F©;t7-b7 F 1 t#ft-r-l.r-^J*^±Tl-b 
i'"p<yF^^?3ty7F^nTEfiSLit5n?,„ cOlS 

©^Wa*III|-et?.o Sfc. ^■b^'^^yF©!!!-:^ 

y^yhicMbx. io(7)-by;<yFy7Fi$^fflt-r 
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[0 0 2 4] 04 ti. mmrM^tkr-m^^^v 

4 0 Hi. .tXhi/7.TA4 4 0i:4-x7.h 1/F4 4 1 
^LTE^^nSo t^XhI/F4 4 HiI/F«Ot^fi^ 
4 3 7 {C<t^T^f3tK.5i:t*^Rj^Tfe§o *X M/ 
F4 4 imitLXii. NAND)^/AND077 7>'a^«€'JI 
/F. SRAMI/F SDRAM l/Vm^l^n^o 
[0 0 2 5] ^»^ttp<^:>; 4 0 Oti. .t^X hJ/XrA 
4 4 0t(DI/F*^f)§^SI/F^?)#^g|54 3 7. *X 

hi>'XTA4 A 0 tomTi/mim^no i/mmu 3 
«^?n^o taa54 1 oii^^^u^^v^Ao 1© 

[0 0 2 6] imU^4 2 0t>i'eV-i:)V^4 0 1 (iA 
ND I/F-1 4 3 1 > teilfAND I/F-2 4 3 2T'g^^ 
nri/^^So iCTAND I/FttANDJ^7-7 7->ap(^iJW 
ffll/Ftt1i<Dili:^/1^-ro C©imiNANDJg77-;'>' 
aP«t';»fflI/F^. ^OffitDI/F^jgffl-rSCttPr 

[0 0 2 7] ;<*'J-tz;l'g|54 0 ^4>t^Xh>'XTA4 4 
0*^P.itgAND I/F-1 4 3 1 ^^>LTWr?.C 

[0 0 2 8] 1 oiii/mmu4 3omm\/ 

F 4 3 5T?gM^tlTI/^So Sfc. 'J-b;l/g|54 0 
lMI/F-3 433^:n'UT$iJlilRltg5:±. pf^ij-b 
;Vg!!401©/^y77405±«r-^^SRAll I/F4 3 4^:/> 

[0029] mm^ 4 0 3 ? P. fc^^ttisgsm 

•ea&^777i/a^^ ';-b;l'4 0 2. 7'yyiya./=eV 

/'!777 4 0 5. AND I/F 4 0 7 ^-friTcn^m^f)-' 

^(D^mcXiJ. /Vy774 0 5t7^'y>'ap<*';-b 
;l/4 0 2^W-r5»gi34 0 3. SjaigM 0 3^mi 

[0 0 3 0] laStt. Wag|54 l 0cDSfi8©-^J;&,T^b 

[0031] ECC(Error correcting code ; x^— gJiE 
5 0 6{ip<^-y-b;l/gM 0 1 '\T-^»tiitf^ 

fcttECC^4fi!cLTf#DL. r-^^M^ajtl^tttE 

[0 0 3 2] I/FUv-'X^ 5 0 5 (3; I /F0J»gN 2 0 t 

[0 0 3 3] 'fo^'y-^yiWy—yy'^ 5 0 OatSSP 
4 1 0l^©^I5]SS;&MffilLf^^i!ia«:if©i/— 

[0 0 3 4] i/-^yMoyi5 0 1 ti. 7p^"7v7;1/ 
5 0 o*^^ffrs>'-'y>xa- Y^mm 
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/c. >'-'5ryXROM5 0 v'-'^ryxRAM^ 
^tgL> ^»^ttp{*U 4 0 Ogift^tc^c* 'J-b;l/gi5*N 

fgttp«*'J*^S12n/ctt> 757>'ap(tU-b;l/4 
0 2 fcE^^nri/^^iz—^ryxn- Ktgj^^&Jp^;?, 

[0 0 3 5] ISork RAMS 0 2 tt. 7°n^^^-v7;b->-'>- 
10 y-t 5 0 0*^-^6^t U/c»P. ;<tU-b;bg[i4 

[0 0 3 6] mm\yi^X^1^5 0 3 liwMmicmtt 

ffwy-^yv 5 0 0 mr^mcm^t^o 

[0 0 3 7] 06{i. ^»^ttp{^-U 4 0 0O7KI/X 

[0 0 3 8] W^tt><tU 4 0 0«T{47KbX^ 

rooOOj . >tsXhi/XTA4 4 0;?)Vi'-bXnJtg^; 

±PM^HMAX6 0 2i:^«-rs. c(Dmmi,iefM(Dmn 

20 OStmtSo ClCMiSttMa©!!-®::^^? 

4 0 Ocoa±7 FL-X^FMAX6 0 3 t&m^. HMAX 

6 0 2A^P.FMAX6 0 3©f|^ta^li6 0 1 t^mt 

So ^mmme o i tt?e.t3a©M«5fc^^iij?n^<, 

mm^6 1 2a. iS(cDft#-by7tyh^^p>s^?n 
?.o ^iXW^y^yh^^Xii. T-^-b^^yhict 

30 >Mc«lT'^fflf So tar-7;l/^«6 1 3tt. M 
KE©^^gaf—7;H I 4S.af7x7U^'j:/^^Wa 
r-7;l/3 0 2^fiJ#tS||i|ET-*So 

[0 0 3 9] &7 ii^mr-frnmi^m^sLx^^^ 

[004 0] tar-7;i/ 7 0 1 tt. ^ltar-7;l/ 

7 0 1 xTV^^jy^imr-y ill 0 6 i)^^mM 

^StaT-7;l/7 0 1 a. 01 X^sLtc^B. 

'^mmmm^o ^^^^yhx^yy^m? 02 

SA^5.Sfi)c?nSo ^I-b^p<yh7KbX709 
7 FUX710 : C<D-\i^:Ay\'^R^t^-tif>^yV(D 
[0 0 4 1] <tt-b^*p<>h4-7-b7 h 7 1 1 tiXm 

^}^y\-m7 1 5 a. Rt-t^^pjyhfDM^^tat 

50 Sfc46, tar-^fgfttRl^fit^SrSo tfc*^oT. 
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■*/tu xi/hiji[7 1 4T"by^yhi^fc-&$n« 

f^t-b^p«>MSI87 1 SWcHji^n. ^-ty^OMc 

y><yhicm^t^m-t^?^yh(D9im7]^\yX7 1 

'i:^)^yh<Dmytty^(D'^mi:^yhV oictm^ 

x-yvummtLxii. rn^ii. ix^-^y?^y 

[0 0 4 2] t;x7U-<vyifmim7 1 7x 

[0 0 4 3] iyi±-^^<rcmmm^'rzT-mm?^'ev 
[0 0 4 4] msii. ^»|gttp<*u 4 oojeii^iDi!) 
[0 0 4 5] fl!i*m2tis t#ii]SS*^?;]Sgfi:?n;s 

(Xx7 7°8 0 1 )„ ?7]WftA^^7-r?. t 1 /F|iJ||IgP4 2 
0*^?3»3ft:3vyF^ta[Hl?|4 1 0F*5cD7"ni^7v7 
;bi/-'>-y9-5 0 0k:^ff-rs (Xr^T'SOZ) , 
^y7■77;^i/-'^y^?■5 OOtt. SagP4 1 OF^OK 

^TS(XT7y8 0 3)o ^?Jfi^f(:»m-r5i:> :/ 
n ^^-^^iWy-^y^ 5 o o tt. SlT-:/;l/M)An 
v>'F%^^'J-b;I/g|54 0 Uc5lff-r5UT7/8 0 
5 )o p{ ^ 'J •b;l/g|5 4 0 2 7 7 7 i/a € V -tr;!/ 4 0 
1 J;tir-^'K^?^tBL-^t7aUr7:/8 0 6)o 

p<^:'J-tr;Ug|54 0 1 ttaSM 1 OOT'n^^v^ 
;l/i/-';r>-it5 0 0(iSaT-7;HtfS^tag|54 1 0 
[^<DWorkRAH5 0 2'\^5i-r'5(XT'y7'8 0 7). :/d 
i''7v7;l/>'-y>-9-5 0 0». tar-7;Hf^*^^ 
gL(Xr7:/8 0 8). COT-yMmmm^^^^ 

mmjt^o feu, taT-7';btffi*^^M^?., 

mmm':)Et(?sryfS 0 4)« 
[0 0 4 6] 09{4. ^»?lft^tU4 0 0*^?.©r- 

F>';^tA4 4 0;^^U-Fnx'>'F^^»^tt^^y 4 

0 o'N^if-rst. I mmui z om-^yv^^^^ 

5 (;^T7/9 0 0) 0 WiW.iCt^Xh'y7.TL4 4 Otl^ 
U - F 7 F L'X S A *^jf 5gtt^ ^ U 4 0 0 ^mjt^ 
(XT 7 0 1 )„ 1 /F$iJ@Dg|5 4 2 0 U - F7 F l/X 
S A 'J - K n V y F i: 'J - F7 F bx S 
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, ^t7-rS(XT7 7'9 0 2. Xr7:/9 0 3)o 'J-Fa 
■7VF^§tt®o/-ctag|5 5 0 Oti'J- F7 FUXSAfr 

u-^'; ymm^'n^^7^^x9c7 Fbx^ttits 

(Xr7y9 0 4)o iii^T^ tar-7;l/7 0 0*^5.^ 
fS-r5-ty^>FtSi^lS?ts(XT7:/9 0 5)„ <:■ 

m^-if^^yvmi 1 5^;5fetcItSLfc;j-7-tr 
7Ffi*l:bl(U ^fi7D7^'<^^*tf 9(Xt7 7'9 
10 0 6)o it«?©iB*. SA*^^a7'D7^'^^LTI/^n 

. WfSt ?.nt7 F bx;&SA' tc-b 7 F t S (XT 7 

9 0 7)o tLE^7n7^^/TNtTl^ntfs SA^SA" (c 
{^A-r^(Xr7:/9 0 8)o SaSM 1 Ott. U-F3 
v>F^p{*iJ-lr;14l5l 1 Ofc%^ft(Xr7:/9 0 
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